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CLAIMS 




1 . (Canceled) 

2 (Currently amended) The system of claim 4- 4 

wherein the plurality of serial data channels includes a first, second, and third serial 

data channels; 

wherein the plurality of parallel data channels includes a first, second, and third 

parallel data channels; and 

wherein the serial to parallel converter is adapted to convert the serial data on the first, 
second, and third serial channels into corresponding parallel data on the first, second, and 
third parallel channels. 

3. (Currently amended) The system of claim 4- 4 wherein the serial to parallel 
converter is adapted to generate a pixel clock for each parallel data channel and a parallel 
reference clock. 

4. (Currently amended) The A system of claim 3 wherein the alig nment circuit 
mmpmM tn alien digit al image data, comprising: 

- r i,- g m Y „f^rial data c^nnd*. each channel transmitting , corresponding serialdata, 
.eri.l data on channel having skew re lative to the serial data on other serial . 

channels; 

, t~ p.11,1 converte r «» ™nv P .rt the serial data on each of the plurality of serial 
H„t„ channels in- r— ™ c — pnnHin* narallH data channels responsive to a serial 
^Wnc* clock p-h *» a pa rallel reference clo ck responsive to the serial reference 

dock associated with tb * plurality of serial data channels; 

a queue circuit adapted to store the parallel data on each of the parallel data channels 
responsive to a corresponding pixel clock; and 

an alignment detection circuit adapted to detect alignment of the parallel data stored 
in the queue circuit responsive to the parallel reference clock. 

5. (Currently amended) The A system of claim 4 to ali pn digital image data, 

comprising! 
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„ r ^v, t y »f ,«ri„1 data chanti es e ach channel transmitting corre spondin g serial data, 
tVi>» g .H,1 H a ta on c~ ~™ having r kew relative to the serial data on other s erial 

channels; 

n ra ..M inverter to convert the serial dat a on each of the plurality of senal 

A- ^nnels into p .-"-i H«f on corresponding parallel data channels res ponsive to a serial 
reference clock: and 

r , M ^ mt .wt Wanted t~ «" P " the parallel HiM snr-h that no skew is present 
v,^n the naral H ^ ™ one, parallel channel and the parallel data on other parallel 

channels responsive to a pixel clock; 

^ ^ to ^rallel generates a pixel clock for each parallel data 

channel and a parallel reference clock; 

wherein the alignment circuit comprises: 

, nnene circuit to ^. the parallel data on eac h of th e parallel data channels , 
res ponsive to the corresp o nding pixel clock; and 

^ .i^^t detection ci ™"t to detect alignment of the parallel data stored in th e 
q ueue circui t res ponsive to th* parallel reference clock; and 

wherein the queue circuit for each of the parallel data channels comprises: 

a plurality of FIFO latches, each FIFO latch b o in B adapted to store a^vefd-ef- parallel 
data responsive to the corresponding pixel clock; 

a compare circuit adapted to generate a match bit for each word of parallel data by 
monitoring the parallel data for a code; 

a register circuit adapts to generate a leading edge signal responsive to.the 

corresponding pixel clock; 

a counter circuit adapted to generate a write pointer responsive to the corresponding 

pixel clock; 

a latch circuit adapted to generate the a leading edge pointer by latching the write 
pointer responsive to the leading edge signal and the corresponding pixel clock; and 

a multiplexer circuit adapted to receive parallel data stored in the plurality of FIF O 
latches and output aligned parallel data to a corresponding parallel data channel responsive to 
a corresponding read pointer. 

6. (Currently amended) The system of claim 4 5 

wherein each FIFO latch i^dapted4e stores a word of parallel data responsive to an 
enable signal; and 
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wherein the counter circuit io further adapted to generates the enable signal responsive 
to the corresponding pixel clock. 

7. (Currently amended) The system of claim 6 wherein the counter circuit is 
adapted to generates the enable signal further responsive to a reset signal. 

8. (Original) The system of claim 5 wherein the code is a blanking code. 

9. (Currently amended) The system of claim 5 wherein the register circuit is 
adapted to generates the leading edge signal by comparing a match bit for a presently stored 
word of parallel data with a match bit for a previously stored word of parallel data. 

1 0. (Currently amended) The system of claim 5 wherein the alignment detection 
circuit comprises: 

an alignment detection block for each of the parallel data channels, each block 
adapted to generate the corresponding read pointer responsive to the parallel reference clock; 
and 

a synchronization circuit adapted to receive a leading edge detect signal from each of 
the alignment detection blocks for each of the parallel data channels and generate a reload 
read pointer responsive to the parallel reference clock. 

1 1 . (Currently amended) The system of claim 1 0 wherein each alignment 

detection block comprises: 

a shift circuit adapted to receive the corresponding leading edge pointer and generate 
the corresponding read pointer responsive to the reload read pointer, 

a latch adapted to receive the leading edge signal and generate a leading edge detect 
signal for the corresponding parallel data channel responsive to the reload read pointer. 

12. (Currently amended) The system of claim 1 1 wherein the shift circuit 
comprises: 

a first multiplexer adap te d to select between the corresponding leading edge pointer 
and corresponding read pointer responsive to the reload read pointer; 

a shift register adapted to generate a shifted signal by shifting a first multiplexer 
output signal; and 
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a second multiplexer adapted to select between the first multiplexer output signal and 
the shifted output signal responsive to the reload read pointer. 

13. (Currently amended) The system of claim 4- 4 further comprising a decoder 
adapted to receive the aligned parallel data on corresponding parallel channels from the 
alignment circuit, the decoder meeting the digital visual interface specification version 1.0. 

(14^ (Currently amended) An alignment circuit receiving input parallel data on a 
pluralkyjj input parallel data channels and generating output Earallel data transmissible on a 
plurality of output parallel data channels, the input parallel data on one input parallel data 
channel having skew relative to the input parallel data on other input parallel data channels, 
comprising: 

an alignment detection circuit adapted to generate a plurality of read pointers 
corresponding to the plurality of input paralle l data channels responsive to a EaraUel 

reference clock signal; and 

a plurality of FIFO circuits corresponding to the plurality of input parallel data 
channels adapted to generate the output parallel data responsive to the plurality of read 

pointers; 

wherein the output data on one output channel has no skew relative to the output data 
on other output channels. 

1 5. (Currently amended) The alignment circuit of claim 14 wherein the alignment 
detection circuit comprises an alignment detection block for each input data channel, each 
al iment detection block adapted to generate a read pointer for each input data channel 
responsive to the parallel reference clock. 

16. (Currently amended) The alignment circuit of claim 1 5 wherein each 
alignment detection block comprises: 

a read pointer generating circuit adapted to receive a corresponding leading edge 
pointer and generate the corresponding read pointer responsive to a reload read pointer 
signal; 

a latch adapted to receive a leading edge signal and generate a leading edge detect 
signal for the corresponding input data channel responsive to the reload read pointer signal. 
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17. (Currently amended) ¥fee An alignment circuit of claim 15 receiving input 
data on a plurality of input data channels and gen erating output data transmissible on a 
plurality of output data channels, the input data o n one input data channel having, skew 
relative to the input data on other input da ta channels, comprising: 

an alignment detection circuit to generate a plurality of read pointers corresponding to 
the plurality of input data channels responsiv e to a reference clock signal; and 

a plurality of FIFO circuits corresponding to the plur ality of input data channels to 
generate the output data responsive to the p lurality of read pointers; 

wherein the output data on one output channel has no skew relative to the output data 

on other out put channels; 

wherein the alignment detection circuit comprises an alignment detection block for 
each input data channel, each block to generate a read pointer for each input data channel 
responsive to the parallel reference clock: 

wherein the read pointer generating circuit comprises: 

a first multiplexer adapt e d to multiplex between the_corresponding leading edge 



pointer and corresponding read pointer responsive to th^reloaaVread pointer; 

a shift circuit adapt e d to generate a shifted signal by shifting a first multiplexer output 



signal; and 

a second multiplexer adapt e d to multiplex between the first multiplexer output signal 
and the shifted output signal responsive to the reload read pointer. 

1 8. (Currently amended) The alignment circuit of claim 16 wherein the alignment 
detection circuit further comprises a feedback circuit adapte d to generate the reload read 
pointer signal responsive to the parallel reference clock. 

1 9. (Currently amended) The alignment circuit of claim 1 8 wherein the feedback 
circuit comprises: 

a logic gate adapt e d to generate a logic gate signal by logically manipulating leading 
edge detect signals from each input data channel; 

a plurality of serially connected registers adapt e d to generate the reload read pointer 
signal by registering the logic gate signal responsive to the parallel reference clock. 

20. (Currently amended) The alignment circuit of claim 14 wherein each FIFO 
circuit comprises: 
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a plurality of FIFO latches, each FIFO latch adapted to store a word of input data 
responsive to a corresponding pixel clock; 

a compare circuit adapt e d to generate a match bit for each word of input data by 
monitoring the input data for a code; 

. a register circuit adapt e d to generate a leading edge signal responsive to the 
corresponding pixel clock; 

a counter circuit adapt e d to generate a write pointer responsive to the corresponding 

pixel clock; 

a latch circuit a dapt e d to generate a leading edge pointer by latching the write pointer 
responsive to the leading edge signal and the corresponding pixel clock; and 

a multiplexer circuit adapted to receive input data stored in the plurality of FIFO 
latches and output aligned input data to a corresponding input data channel responsive to a 
corresponding read pointer. 

21. (Original) The alignment circuit of claim 20 wherein the code is a DVI 
blanking code. 

22. (Currently amended) The alignment circuit of claim 20 wherein the counter 
circuit is adapted to generates an enable signal responsive to the corresponding pixel clock 
and a reset signal and wherein each FIFO latch is enabled by the enable signal. 

23. (Currently amended) The alignment circuit of claim 20 wherein the logic 
circuit i s- adaptod to generates the leading edge signal by logically manipulating the match bit 
of a presently stored data word with a match bit of a previously stored data word responsive 
to corresponding pixel clock. 

24. (Currently amended) An alignment circuit adapted to align input data 
transmitted on a corresponding plurality of input data channels, input data on one channel 
having skew relative to input data on other channels and relative to a data clock, comprising: 

a plurality of FIFO circuits adapt e d to receive input data from a corresponding 
plurality of input data channels, each FIFO circuit comprising: 

a plurality of FIFO latches adapted to receive input data from one of the 
plurality of input data channels responsive to a corresponding pixel clock; 
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a compare circuit adapt e d to generate a match bit for e i 




by 



monitoring the input data for a code; 

a register circuit adapte d to generate a leading edge signal responsive to the 
corresponding pixel clock and the match bit; 

a counter circuit adapted to generate a write pointer responsive to the 
corresponding pixel clock; 

a latch circuit adapted to generate a leading edge pointer by latching the write 
pointer responsive to the leading edge signal and the corresponding pixel clock; and 

a multiplexer circuit a dapt e d to receive data stored in the plurality of FIFO 
latches and output aligned data to a corresponding data channel responsive to a 
corresponding read pointer; 

a plurality of alignment detection circuits corresponding to the plurality of input data 
channels, each alignment detection circuit comprising: 

a first multiplexer adapted to multiplex between the leading edge pointer and 
read pointer responsive to the reload read pointer; 

a shift circuit adapted ^to generate a shifted signal by shifting a first multiplexer 
output signal; and 

a second multiplexer adap te d to multiplex between the first multiplexer output 
signal and the shifted output signal responsive to the reload read pointer; and 
a latch adapted to receive a leading edge signal and generate a leading edge detect 

signal for the corresponding input data channel responsive to the a reload read pointer; and 
a feedback circuit adapt e d to generate the reload read pointer responsive to the 

leading edge signal generated by each alignment detection circuit for each of the plurality of 

data channels. 

25. (Currently amended) A method for aligning parallel image data, comprising: 
receiving the data on a plurality of channels, the data on one channel having skew 
relative to the data on another channel; 

storing the data in a plurality of queues; 

detecting a valid data transition by checking the data for a predetermined code; 
setting a read pointer for each channel responsive to the valid data transition; and 
aligning the data by reading the plurality of queues once the read pointers for each of 
the channels point to a valid data transition. 
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26. (Original) The method of claim 25 wherein receiving the data comprises: 
receiving serial data on a plurality of serial channels; 

converting the serial data to parallel data; and 

providing the parallel data to a plurality of parallel channels. 

27. (Original) The method of claim 25 wherein storing the data in a plurality of 
queues includes for each channel storing a word of data in a plurality of FIFO latches 
responsive to a corresponding pixel clock. 

28. (Original) The method of claim 25 wherein detecting a valid data transition 
comprises scanning each word of data for the code. 

29. / (Original) The method of claim 28 wherein detecting a valid data transition 
comprises: 

storing the code for a previous word of data; 
storing the code for a present word of data; and 

comparing the code for the previous with the code for the present word of data. 

30y (Original) The method of claim 29 wherein detecting a valid data transition 
includes generating a leading edge signal as a result of comparing the code. 

3 1 . (Original) The method of claim 30 wherein detecting a valid data transition 
includes: 

generating a write pointer responsive to the pixel clock; and 
generating a leading edge pointer by latching the write pointer responsive to the 
leading edge signal and the pixel clock. 

32. (Original) The method of claim 3 1 wherein setting the read pointer includes: 
generating a reload read pointer by logically manipulating the leading edge signal 

from each data channel; and 

latching the leading edge pointer responsive to the reload read. pointer. 

33. (Original) The method of claim 32 wherein aligning the data by reading the 
plurality of queues includes: 

response To Page 9 of 1 3 Serial No. 09/826,538 

Office Action Do. No. 7293-1 3 



PACE 12/16 * RCVD AT 4/15/2004 7:48:02 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/2 • DNIS:8729306 » CSID: 5032744622 * DURATION (mm-ss):06-12 



04/15/04 16:51 FAX 503274463^F MARGER JOHNSON McCOLLOM &013 




multiplexing data from the plurality of FIFO latches to a corresponding data channel 
responsive to the read pointer, wherein multiplexed data provided to one data channel is 
aligned relative to other multiplexed data provided to other data channels. 
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